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[0 0 0 1] 
[0 0 0 2] 

[*»<z>&ffi] 

mmm<fr&£Tf&mn£.&7£.&'V£.VZ>l¥WiJ&M&i/y h (NLTS: Non-Line 
ar Transition Shift) &JEitS^S)N LT Sffllg^M^^ot^TV^S 

&^J:31C, I^i/7b (TS) £#JEtLT. IB&ggft £a^iS^ UfB#T-*- # 

[0 0 0 3] 

^SilC J: 6 N L T S Ig^S i: b t , 1994*£, IEEE Transactions on Mag 
netics, Vol.30, No. 6, p.4236{CX. Che, M. J. Peek£J;t5J. Fitzparticktf) " 
A Generalized frequency domain nonlinearity measurement method" t-M^^ 
tjrfCifi%a*>ftT^Z>. 3CDH£fC&, WHtK&<DmffiW 2 If y h (Dibit) 

[0 0 0 4] 

^CON LT SM^^tCO^TJ^TtCSiro^So *©N L T S 
^y^lTfli, 1 t^v h^/Wl^g^T £ 1 5 tfy h#lc (15Tt) 
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4$2 0 0 0 — 3 6 5 8 7 4 

ftiifCfa^U f©S4f^ffl^5»f^(^T, 5 fa iT 

3„ 3<Z> 5#tf£#£V5ref£ir-£ 0 ^±{Cfa^-r -5 ^- # <hW&& J Hf * Is** 
•e^-TSNRZ^fBfe J:tKia»^#S: b^l/^MT'^t-f £NRZI^tfa JC J: y _fc 

[0 0 0 5] 

giig-ft-^ : NRZ^fB : 111111111111111 000000000000000 
NRZI^fB : 100000000000000 100000000000000 
JX'rv^Tfli, Dibits* 3 0 T©fcTy h#I^# -> Jg-* 
# iC «fc U -7= - # £ « # _t IC L , -e © U£.m # © 5 & J*#V5pa t & gty 

s*r*„ nrz^ib^ .fctfNRzi^tiBic «fc »j±ia«M^^-^*^Ttc^-r„ 

[0 0 0 6] 

: NRZ^fB : 100000001111111 011111110000000 
NRZI^fH : 110000001000000 110000001000000 
Xf7^3tij:, X-rvfl &&XfX7 L y'7 2-eWfeLr=. 5 #c^#£V5ref £ 
J:t?V5ref3^e,jt^Vab=V5pat/V5ref &3¥ffi*r5 0 DibitT^ C -5 N L T 

S (Dibit) £T:£ (1) ^^faitS. NLTSttlTflMlfc 

tftfc^lTfi!);U^iS:l (10 0%) fcbfe-fife&s. 
[0 0 0 7] 

NLTS (Dibit) =acos [(2-Vab 2 )/2 ] *3/ ?r - (1) 
_ta;-(i) T^: (2) lC«fc»J3E4«-??£S 0 
NLTS (Dibit) =Vab*3/^ - (2) 

±fBi&:£lcte, M:£sf£#£ ?)(:aib^©NLT Sii^#&*fa 

^£*lTV^#\ Ht&:fe0>^#J. FitzpatricklC^JUX-T, A. Taratorin, S. X. 
Wang, B. Wilson#\ ^001996^1^^, IEEE Transactions on Magnetics, Vol. 
33, No. HC#§iS L/ Non-Li near Interactions in a Series of Transitions" £ 

h#fa*&2*iT^£o 
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$P>SC, N LT S(D- hT-mmU : r-Z^&Z>W&l;-7 h (HTS: Hard 
Transition Shifty £«0/W (Over Write) NLTS) #&»J, ^©M^^ 

Cf/2) i:^e>NLTs;&3¥ffl*s#&##e>*iTv^ 0 

SilCfctWi, W^MIffit^tHTS (=NLTS) #Mfc5l§-£ 

<fc •& □ 
[0 0 0 9] 

-?m^-V£VZ>4¥MMM3is7 h (NLTS) S:M^-tS^IB»#^lcfeWS 
[0 0 10] 
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[^S§:^-r€>fe^CD#m] 
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[0013] 

icffiVNe>tisa^csa^s^ffiL s i ffi^cic-x-df siK^cia®"r-5fc«)©ism 

IBMslC^-* $r^ia^t-^fefe©MM^-^$:^U, 

(Dm5mmmf&fttfrbmmmmu&izmi&}mmm®i/7 hn lt s s 
ifflLs iicfc^T, i&fBS^m-^^fc^tffsawM-^tcj; y^-^iait;* 

[0014] 
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[0015] 

s , g£#<z>«g^sBi®#£ iz ^ s m&i&'& zmfetz v&m.mmn&mmz.&i, \ x 
^ <b ti s sf- # <z>m*§ #^e> is 5 nt^^ &$iiff5i-r a & ^ t & 

[0 0 16] 

mi *mmz i^i^r-f ^^mm^immmmcD^ay^m^mx^ 
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[0 0 17] 

tl* IB^-r- * tt, tbt ©S*pA * - > Ref £ J: »JJaI## 

<Z>8HRte^# — > Dibit ( — 00110000-) , Tribit (-00111000-) , 2T (-001 
01000-) £J:t>*HTS (-1010-) + NLTSiCo^^T, J^TtC 

[0 0 18] 

5*;^ ±©&« 0 2 ttjffisoDiE®^ it£^ btuzr- * mmt* tl 

flK^t^y K©IB»mSSlw, i#Hx^ 5:^-r o g|2{C^-rj:e> 

{CfBM^EIwtcMLTNLT S 1, l^Hxtcf LTNLT S 2, $£#CD^3fc<I> 
iC^btNLTS3^ftl-rMCSo ^tl^X. h-^;i/(Z)N LT S ( = NLT 
S 1+NLTS 2+NLTS 3) IB$$ L fer- * (DW&ftlzWm V 

[0019] 

s^H i (Dmmizmz* 

iCiElSt" NRZ (Non-Return to Zero) ©f-^ iCllL/tffiiJtSo 



8 



ffiliHf 2 001-3011758 



#2000—365874 
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K3 &C «fc yff^^ntfftt, 'W FI C 5{C#fc^$tlTif^S 
A G C (Automatic Gain Control) 9 fCgtjf&£ *l£ 0 A G C M&r 

9 tt, K I C 5^e>^3ixfc##©|g*iS:-^tC^fflrUTffl* , r« 0 
[0 0 2 1] 

AGC0S&9 fmiaiioMSk s^-****^ 

, ^n-KS4xfe^ iHffln@iK6 jc«*&sns. «tffflnm»6-ett, 
^gi5}cm*t--g> 0 a gcek 9 -y— jK^nfiaKi 2ic«*& 

fg#£^f!LT, -y- — /KffifffflrierBS- 1 3 izmm-t z>„ ■v-tfmmmmi 3 9-- 

>tf 12^?, $ ti & 9- - ?J?fB# £ fflfflr Ij| 6 ^ fb 3 -5 »ff 

JCjSCfc F^:/fMfB#££j£LT, F ^ 4 ~fm$& 1 4 tc«|fc"f S. 
[0 0 2 2] 

7-^^3.01-^4 a, F^-r^tas&i 4^^© F^-r^m-tic^cr 

^HC^y F5 S:m^©ffi«JC^S&3-Br*- 3 CD J: e> &«Ct-V * * £| 
fit, V&fS,v= 4 2iZr I^fV^^2 5:If[:t§^ 

[0 0 2 3] 
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& 0 03 jc^-raj^f xvmm i o o mi tc^-r^^-v xtmrni 

i:x>3-^7 £:tf)[!9JC7\ 0 #->38£lin&2 o fclgtt, L s I 2 l t-iiltt) 
[0 0 2 4] 

7 ic#t^-r -g> »*Pf9# * & & -r ^ ^ h #i a * - > oia^f 5 - * & 

K&l 6tt^Mt-^> 5^Hf|gt&«6JCj:SNLT S©icm^ SrSB^WiEiaail 8 JC 
MtS. IBMiEtllS&l 8«#t^$tlfeNLTScD^:m^fCjSCTW«L/fe 
iB«M#&'^ K I c 5 

[0 0 2 5] 

ffi^lCjSDT, ^ttS^iai&3 OflC^ffi^^'J (0^i±T)lC|&MLfe^tl 
^4X3 0 If y h^f>^5liftt LT^fi^/^-^Ref ( — 11110000 — ) £ 
£Z$mmfem-%£ LT<Z>Ml5£^°#->Dibit (-00110000-) , Tribit (-001 
11000 — ) , 2T ( — 00101000 — ) £=fct>*HTS ( — 1010 — ) tf) £ — o (AfE^^- 
^fcig^RU -e©3 0 bfy hCDia^-r-^&S/^ h US;^4f 3 1 IC^J&'TS. is 
7hU^*31tt, 3 0 tf y h»JA^»JffiiJi/^ h l/^X4fT?fe»J, S/ 

(D £%m%jk£ftfr"r- $ ZftM&yf v bfrbl try h^5o-9->f * y y ^tegc^rj 
J/ 7 h fCi>3-^7 JC#fc#£-f£ 0 rcDcke)(C, 3 0 tf y b<Dm& J r-9l*x. 

[0 0 2 6] 

^^fCiS^j^V 7s?mWV>mC>mM&Mll It, LSI2 1|*l3P 

(DAGctm!?&9 ^fg#^mtms&i o iKBigjciS&^-y xas&» (fft ; 0^ 
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mz. 5^il8^ffi^£^cJ:sNLTs^B!^^©s*^^cov^TJKT^cmw'rs. & 
n l t s m^mtrm(D 3 o © ^ ^ v h mm £ n & . 

Xr^^lt'it 1 tfy h(Z)7N°;i/Xipgl:T £ bt 1 5 tfy h#Kl (15TT*) 
fctiS^C-r-f X? 2±JCgB®U -e©S£-f§#£:AGCimB&9 

[0 0 2 8] 

^mfS^- : NRZ^fB : 111111111111111 000000000000000 
NRZI^fH : 100000000000000 100000000000000 
^f-V^2t'll 1 ilMllC, DibitA#->£-g-fr 3 0 TCDfc:*-/ h 

5 #CJ&#V5pat h UT ±y 4 if * £ tt F F C fC «fc UiS 
t5. NRZ^fEfcJtmJRZmsafCj: »; _hfBM5£## ^J^TiC^^o 
[0 0 2 9] 

: NRZ^fH : 100000001111111 011111110000000 
NRZIfgfH : 110000001000000 110000001000000 

«fct*V5reffr£Jfc$6Vab=V5pat/V5ref feBtfJ-TS,, 7#V>T\ DibitT?£ £5 N L T 
S (Dibit) (1) fr<bllffi-t£ 0 Zl It% NLTSlil TtlMbfc 

fit, 1-*fct> 1 T<Z)/\°;bXiIig£ 1 (100%) £.Lfemx*$>Z>a 
[0 0 3 0] 

NLTS (Dibit) =acos [(2-Vab 2 )/2 ] *3/ tc - (1) 
±55 (1) T5£ (2) iCj:'J«^^. 
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NLTS (Dibit) =Vab*3/?r ••• (2) 
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mm^Z-y. i3?(J@ttNLTS, 3g4?rjg(£AsymmetrylCj:£,1ie^fii^£ 
[0 0 3 2] 

(C^T. &frt>m 1 ^JglCttN LT SfflfflSH^ IT, 
#->Dibit ( — 00110000 — ) , Tribit ( — 00111000 — ) &<fct>*2T (-00101000 
-) ©Mffiffi. HTS (-1010-) <DM£—mi&l3£&&&ffl&rt9-ytef (-1000 
1000-) #iB3*lTV^5. 

>#NRZ I^fET^$*lT^<5 0 I;fte><Z);\°#->^£«^*l£^-#£\ 
13^^-3? ^ LT^SP^^MfflHai^l 6{C3 0 TmcWiVMV@k1@iZftZ> e 
[0 0 3 3] 

C^l) iCfeV^ £^^H3^Jg{C^N LT S#SE£*lT^3 0 _t7^JlH{C 
M!5tA#->Dibit, Tribit£ J: tf2T<Z)|Wf£<Z>N L T S ^i^fil, 
->HTS(Z)ip.— SttCON L T S ^fB3 ;ftT „ 

C^l] IC^T, ^*^||4^JS{C^#N*f^ (Asymmetry) {C <fc £ #&*f 

tfeffl3*l&SgjSS£E;fr£T5S; (3) JCky^ffiStiS. 
[0 0 3 4] 

Er= (Vp+ - Vp-) /2* (Vp+ + Vp-) - (3) 
lit. Ertef&H, Vp+tt + SgjgSjE©lf-*te(0i|ifi^|£. Vp-fct-fljM 

BliNLTS©aj^a^ ^2^JS«M^«#0D^5^liM^V5pat, |g 3 
#J S ttS^MB^CDSS 5 V5ref , |g 4 5 IIM^©it$ Vab 

[0 0 3 5] 
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V h<Z>iB^#£B£<Z)NLT S, ow&Ti&lC iSNLTS %.7&~t 0 iftI)£^Jtg 
&&ffcjE*wg^0>NLTSWu Dibit-e&tUi 2 tf */ h g©N LT STfe'J, Tri 
bitT*&*U£3 If y hgCNLTST^'J, 2TT*&ntfDibit<Z)¥#©MM"££ 
C5NLTSt^6. 
[0 0 3 6] 

?£&C, 5 r^^M^tC J;5#gN LT S ©Ifm^CO ^TJ^T&C#Mt-£ Q 
1. Dibit NLTS(MS'ffi) : 3 0T 

A/^-^-fb&lgfeg : [0, 1, 8, 15, 16, 23] 

Iff b i t K J: £ NLTS £ b i tjf ^TT lEMtf: b £ % CO £ tn, fffJS fC J: £ NLTS £ IE 
[0 0 3 7] 

Va ( t ) =h ( t) -h ( t-T-Ttow+Ttn) +h ( t-8T) -h ( t-15T-Ttow) +h ( t-16T+T tn) 

-h(t-23T-Ttow) 
Va(f)=H(f) [exp (0) -exp (- j co T(l+tow-tn) )+exp(-j co T (8)) 

-exp (- j co T (15+tow) ) +exp (- j co T (16-tn) ) -exp (- j co T (23+tow) ) ] 
H5?£j&#tt5f 0=5/T0=5/ (30T) =1/ (6T) T? $> 3 tc 
6>T=2 ?r fT=2 7T 5f 0T=3/ it a t?f OiZB <>) M bS^PM^^ 

[0 0 3 8] 

J: o TVa(f)C9|fl5«#Va(5fO) &J^T£>:££ & 
Va(5fO)=H(f) [l-exp(-j 7c/3(l+tow-tn))+exp(-j 7T /3*8) 
-exp (-j 7t/3 (15+tow) )+exp(-j tz /3(16-tn)) 
-exp (-j?r/3 (23+tow))] 
=H(f) [l-exp(-j n /3(l+tow-tn))+exp(-j % /3*2)+exp(-j % /3*tow) 

-exp (- j tz /3 ( 1-tn) ) +exp (- j % /3 (2+tow) ) ] 
=H(f ) [l+exp(-j % /3*tow)-exp(-j ?r /3(l-tn))*(l+exp(-j tt /3*tow)) 

+exp (- j % /3*2) * (1+exp (- j /3*tow) ) ] 
=H(f) [(1+ exp (-j 7r/3*tow))* (1+exp (-j?r/3*2)- exp(-j % /3(l-tn)))] 
=H(f) [(1+ exp(-j7r/3*tow))*(exp(-j7r/3)- exp (- j tz /3 (1-tn)))] 
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•••(1-1) 

O m& tc B/\° * - y ©H5^^^Vb (5f 0) £ & & £ 0 
[0 0 3 9] 

B7^->^>fbM«&S : [0, 15] 

Vb(5fO)=H(f) [exp(-j7r/3(0))-ex P (-j^/3(15+tow))j 
=H(f) [l+ex P (-j % /3*ttw)] - (1-2) 
O NLTSj£tfJj£©3SttJ 

£i% Vab=Va(5fO)/Vb(5fO) ^^m-TSc ^ ^ "eVa(5f 0)^.t>*Vb(5f 0) l±X 

TVabtt(l-l), (l-2)j£J:»K 
Vab=|Va(5fO)/Vb(5fO) | 

= |exp(-j?r/3)- exp(-j7c/3(l-tn)) | 

= |exp(-j«/3)(l- exp(+j7r/3*tn)) | 

=| 1- exp(+j % /3*tn) | 
ii-e, exp(+jw/3*tn)©|gfS[«|JS:Re(x), £ft£|S £ Im(x) £ f -5 
Vab=( (l-Re(x)) 2 + Im(x) 2 ) 1/2 

=( 1+Re(x) 2 +Im(x) 2 - 2Re(x)) 1/2 
»Re(x)tt, 
Re(x) = (2-Vab 2 )/2 

<f> =acos (Re (x) ) =acos ((2-Vab 2 )/2) 

fO(D5^^ v T-Mfe^©T^jr/3lr&SfefelTfC*ft-SNLTS4«J^T®^; 

[0 0 4 0] 

NLTS= <f> *3/ * 

=acos((2-Vab 2 )/2)*3/7r - (1-3) 
2. Tribit NLTS (Sgtt) : 3 0T 

A/t*->?KfbiKIEfiS : [0, 1, 2, 6, 7, 9, 12, 15, 16, 17, 21, 22] 
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±fHDibit }iUS(DMH!tt.mWZ > 

Va(5fO)=H(f) [l-exp(-j7c/3(l-tnl+tow))+ ex P (-j % /3(2-tn2)) 

- exp(-j % /3(6+tow))+ exp(-j rc /3(7-tnl)) 

- exp(-j 7c/3(9+tow))+ ex P (-j % /3(12)) 

- exp(-j7r/3(15+tow))+ exp(-j % /3(16-tnl)) 

- exp(-j % /3(17-tn2+tow))+ exp(-j it /3(21)) 

- exp(-j 7r /3(22-tnl+tow))] 

=H(f) [1- exp(-j7c/3(l-tnl+tow))+ exp(- j /3 (2-tn2) ) 
- exp(-j % /3*tow)+ exp(-j ?r /3(l-tnl))+ exp(-j 7r /3*tow)+l 
+ exp(-j k /3*tow)- exp(-j^/3(l-tnl)) 
+ exp(-j % /3(2-tn2+tow))-l+ exp(-j % /3(l-tnl+tow))] 

=H(f) [1+ exp(-j it /3*tow)+ exp(-j 7t/3(2-tn2)) 
+ exp(-j % /3(l-tn2+tow))] 

=H(f) [(1+ exp(-j it /3*tow)) (1+ exp(-j W3(2-tn2)))] —(2-1) 

NLTSgfU^tBSffi B7N°# ->i£Dibit NLTSffl©-^ t H CT?*>S ©T?Vabtt ( 

1-2), (2-1) ^ J: U, 

Vab= | 1+ exp(-j it /3(2-tn2)) | 

Dibit NLTS(Z)^-^^[sf#{CRe(x) 

Re(x)=(Vab 2 - 2)/2 

Vab^H3^T*&£-2 7r/3£g2ph LT £ £: IC&SU So 
, acos(x) fflSIIg*^ 0 ~ 7T T'& 5 fe^NLTStt^T^^T-^m $ tlS . 
[0 0 4 1 ] 

NLTS= (2 7T /3-acos ( (Vab 2 -2) /2) ) *3/ it 
=2-acos((vab 2 -2)/2)*3/7r -(2-2) 
3. 0/W NLTS=HTS: 5 J^lIS^ : 3 OT 

AA#-:/MMfeg : [0, 2, 4, 6, 8, 12, 14, 16, 18, 20] 
±fBDibit NLTS(Z)||ffii;|W|ttlC. 

Va(5fO)=H(f) [l-exp(-j ?t/3(2+tow))+ exp(-j % /3(4)) 
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- exp(-j7r /3(6+tow))+ exp(-j tt/3(8))- exp(-j k /3(12+tow)) 
+ exp(-j7c/3(14))- exp(-j % /3(16+tow))+ exp(-j k /3(18) ) 

- exp(-j n /3(20+tow))] 

=H(f) [1- exp(-j % /3(2+tow))+ exp(-j7r/3)- exp(-j n /3*tow) 
+ exp(-j iz /3(2))- exp(-j 7T /3*tow)+ exp(-j it /3*2) 
+ exp(-j 7T /3(l+tow))+l- exp(-j % /3(2+tow))] 

=H(f) [2- 2exp(-j tc /3(2+tow))+ 2exp(- j tt /3*2) 
- 2exp(-j7r/3*tow)+ exp(-j k /3(l+tow) )- exp(-j tc /3)] 

=H(f) [(1- exp(-j7r/3*tow)) ex P (-j7c/3)] -(3-1) 
O NLTSWffi^©#m 

BA^->ttDibit NLTS(D^^-h|sfCT$>-§><D-eVabtt(l-2). (3-1 )j£ J: U 

Vab= | (1- exp(-j7r/3*tow)) exp(-j7r/3) | / 
| 1+ exp(-j 7z /3*tow) | 
= | 1- exp(-j tc /3*tow) | / |1+ exp(-j ?r /3*tow) | 
Dibit NLTS©^£|^fCRe(x) 
[0 0 4 2] 

Vab 2 =[(l-Re(x)) 2 +Im(x) 2 ] / [ (1+Re(x)) 2 +Im(x) 2 ] 

=(1-Re(x))/(1+Re(x)) 
.*.Re(x) = (l-Vab 2 ) / (1+Vab 2 ) 
J: o T NLTS & T CO ^ 1? IT ffi 2 tl £ „ 
NLTS=acos ( (1-Vab 2 ) / (1+Vab 2 ) ) *3/ ••• (3-2) 
4. 2T NLTS : 3 0T 

krtz-ymitfcm&m: [o, 2, 8, 15, 17, 23] 

_hfHDibit NLTSCDHffi£|l3l$llC, 

Va(5fO)=H(f) [1- exp(-j n /3(2-tn+tow) ) + exp (- j ?r /3*8) 

- exp(-j % /3(15+tow))+ exp(-j % /3(17-tn)) 

- exp(-j ?r /3(23+tow))] 
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=H(f) [1- exp(-j % /3(2-tn+tow))+ exp(-j % /3*2)+ exp(-j % /3*tow) 

- exp(-j7r/3(2-tn))+ exp(-j % /3(2+tow) )] 

=H(f) [(1+ ex P (-j7r/3*tow)) (exp(-j % /3)- exp(-j /3(2-tn)) ) 

=H(f)[(l+ ex P (-j^/3*tow)) (exp(-j7r/3)(l - exp(-j % /3(l-tn))))] 
... (4-i) 

. B/\°#->taDibit NLTS©|§^£H&T?&5(0-eVabte(l-2), (4-1)5$ <fc U 

Vab= | exp(-j7c/3)(l - exp(-j tt /3(l-tn))) | 
= | (1 - exp(-jjr/3(l-tn)))| 

Dibit NLTS<Z)t§^£|!^CRe(x)£:£#)£ 0 
[0 0 4 3] 

Vab 2 =(l-Re(x)) 2 +Im(x) 2 

.'.Re(x) = (2- Vab 2 ) / 2 

«fc oTNLTSteJ^TCDiST^mSflSc 

NLTS=1- acos ( (2-Vab 2 ) /2) *3/ ?r - (4-2) 
5. O/W&fCi £0/W NLTS(Hard Transition Shift) 
O Sm/^->©S*MM«^VF2: MSS4T 

A7^->^b^«&S : [0, 2] 

VF2(t)=x(0)-x(2T+Ttow) 

VF2 ( t) CD lM ffl ( 1 /fO) 4 T (C ffi ^ f <£> CD "C co T = 2 tt fO 
±fBDibit NLTSCD|fffii:|Hl$liC, 

Va(5fO)=H(f) [1- exp(-j7r/3(2-tn+tow))+ ex P (- j % /3*8) 

- exp(-j 7r /3(15+tow))+ exp(-j ?r /3(17-tn)) 

- exp(-j 7T /3(23+tow))] 

=H(f) [1- exp(-j tz /3(2-tn+tow))+ exp(- j tt /3*2) 
+ exp(-j n /3*tow)- exp(-j it /3(2-tn))+ exp(-j tc /3(2+tow))] 
=H(f) [(1+ ex P (-j7c/3*tow)) (exp(-j tc/3)- exp(-j % /3(2-tn)))] 
=H(f) [(1+ exp(-j7r/3*tow)) (ex P (-j tt /3) (1 - ex P (-j k /3(l-tn))))] 
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•••(5-1) 
O NLTSU 

Br?#->{£Dibit NLTS0D#^hrai5^*>S(O*eVabtt(l-2), (4-l)Si y 

Vab= | exp(-jx/3)(l - exp(-j % /3(l-tn)) | 

= I (1 - exp(-j7r/3(l-tn)) | 
Dibit NLTS(Z)|§-££|W[#iCRe(x)£^#)3 0 
[0 0 4 4] 

Vab 2 =(l-Re(x)) 2 +Im(x) 2 
.'.Re(x) = (2- Vab 2 ) / 2 

<fc o TNLTS (HTS) t£^T<£>5£T? Jfffi £ tlS. 
NLTS=1- acos( (2-Vab 2 ) /2) *3/ w - (5-2) 

#1NLTS S/^a >B£<7)N L T S ffaS^Sr^-TEfT?* »J > SHflffJtfB 

-$f£LT, 0 5tt, Dibit/\°#-;y 0 6 it. TribitA* - > Bf 7 li, 2T 
0 8tt, HTS (0/W NLTS) r\& - y Z^ti^tim V^ti^tfDN L T 
S ft n^m & -t M T*& Z> . 
[0 0 4 5 ] 

09 — 1 2 It. »fj:S4«i:Sij6#iN LTSJ/$al/-i/3>H 

IT, 0 9{£, DibiU\°# -> 0 1 0 Tribit/\°# - > 1 1 1 (i, 2T 
HI 2 It. HTS (0/W NLTS) ^# ->£^*l-?ftJ§V\fct§-&©N L 

t sttm&mzB"?m"e&z>a 0 9 (a) , mi o (a) , 011 (a) 

HI 2 (A) It, 1 tf»y hfu©iirffa^T-~-#&C<};3N LT S £ 0%~3 0 % * 

B), 010 (B) , 011 (B) £<i:t>*01 2 (B) i±, 0 9 (A) ,010 
(A), 011 (A) £J:t>*012 (A) lc£v>T, -etl-?tl 1 tfy MrfCOlfffB 
»-5=- * (C J: 5 N L T S £ 0 % (C L tc £ £ (D 5 r£^ff M&fC iSNLTSf 
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[0 0 4 6] 

mmtt&mzm i ©a*^ u f®ai*i^^ i 5 

V&lfcffl&X&Z/y h n l t s &3Sffi-rs, 
#X^v^&«^fc^^©Affl*CJ3WS#i(»^tt<Z)MS^lCfev^T, 

IffiBS^ Lfc^ &-*f->f * U y *fcffl;fcLTtirfB&2(Z>A;fr<Z>^r^5■ 
&$&£•*-S, 

[0 0 4 7] 

#<zm£fg^£>l&l ©|g5^M^#£?l5£U 

tuta^ jc 7 s - * & f s © WiWfem^ & ^ *; , ^ © sasis-x 1 - # © 

#x y ^ & fit* «#<7)^§aiti?£ fc £ £ ic v \ T 
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[0 0 4 8] 

(#ffB3) tufaaM#tt> $Mt£.i¥mK**ti?n-mm-mmft^TWim 
mmmmmmoffimn tr y h * - > t±, 

iC^ffSLT^tl^Jl 1 o#frtfy h#I<Z)3|l 

str v m^hts z^tt^v vw&zrtz-yt. 

[0 0 4 9] 

fi^O \£y h aJSit^Hl 5 fcfy h g IC& £ 100000000000000 10000000000000 
0©3 0 fcfy h#J©/\°#->&j$!^t-^#-T:&*J, frffa^l flBtft 
Sifel^lO, 1. 2, 6, 7, 9, 12, 15, 16, 17, 2 1fcfyhB 
fcj:0||2 2bfy N g fC&£ 111000110100100 111000110000000© 3 0 hfy bW 

©a* #ta3 Kmnvrnfeum* 

[0 0 5 0] 

(#135) ^fc^t-Stfy h£ lT-3§tfaLT, frjfa«*Pfg#te> i&>ft;£if£{& 
tt^fO tfvy hBfc<fctfSl 5tfy h glC&£ 100000000000000 10000000000000 

o©3 o tfy h^i©^^->S:iisi*;jg'^-^Tffcy, tufam 2 ^ # - > &it 

M&*^fgO, 2, 8, 15, 1 7 t^y h @fc«fct5&2 3 Ify h @tC&51010 

00001000000 101000001000000© 3 0 try h#j(D/i# #fa3{cfa^ 

[0 0 5 1 ] 

(#fB6) iMitS^7h&lt^IBLT, ltrlSS^##tt, 
tttf^O bfy hSfii'tfll 5fcfy h g&C&£ 100000000000000 10000000000000 
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o©3 o hp]<D/i$ - >zmv m-tm^v&v. mms%3^*-y\z. mit 

/Ki|g&e#J£0, 2, 4, 6, 8, 12, 14, 16, 1 8 y h g J: tfH 2 
OfcTy h gtC&£101010101000101 010101000000000© 3 0 fcf y h#J(£>/\°# - > 
•e&S, ^f!B3 fCfa*tf)$f/£#& 0 
[0 0 5 2] 

(#SB 7 ) ffffHN L T S #\ 5%ffliiMWT«Stl§, tf IB 2 #S 6 <Z) 
(#13 8) ^{c^-^&^fa^fSfefecDSM-^&^'J. ^©IH^t-*- 

-r s y , ^(Dmm^ 1 - # (DU^m^fr ^ m 2 5 ^ism 

£ M/g u grrta^ 1 5 isiHts^^ t. mm 20^5 ^ ^ ^ m 

S^^cfe^-g>#|g^ffi<7)^l!I^^cMv^^tl^^fa^^ML s 1 tc^r, 

WMM<Dm^(D kf y h #1/1 # - > (D^- # <Z) e> "d --o CD tf y h #1^ # - > © 
[0 0 5 3] 

(#fB9) «E*lC7 i -*S:^IH^'rsfc«)<Z)SijiM#S:^y. ^COfB^^- 
[0 0 5 4] 
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&sm b fe, #ta 8 izmM<z>min,mmH£.m l s 1 „ 

[0 0 5 5] 

(#SBi2)^ta8, 9, 1 0 zfciz 1 1 izmM<Dffi^mmu%.mh s 1 teas 

VNT, 1ut3H5^ilM^iCSc>^T^-f h^«iai&£trat-3[IIi&£l*Jl<b£: 
, a5CfB«*#£M LSI, 

(tffB 1 3 ) #|B 8 , 9 , 10, lUfc»12 tCS3*©a^fB^S^M L S 

[0 0 5 6] 

- * <Dn&m*3rfrt>m 1 v>m 5 zw%. u tfrfBjRfMc-?- * &^ta 

»^Sfcfc<B«fflj£## ^<Z>fa^-#<£#£M#^ll2cDSfl5]ffM 
U ItfSB^ l 5 MfaH 2®I5 iSHt&^i: <b 

Bfjfaamfi# £ tfy h ^->©r-^fiJ: MfBM^# & ft T & 

WLMtR b fcf y h #Ja° # - y(D?- Z ^HM(D fcf y h & -!J->f # U y # ic 
2/7 h bTfufBSm#^^feliBtffBMMSM#^l§^$i±S#^^. 
£ fg*. i £ £ i: 5 a^IB^S^iSgo 
[0 0 5 7] 

(tflBl 5) &tttC7=-*fcra&gB»^Sfc»<8gmM^££*J, ^^fB^f' 

^3£&<Z>Mtt£f9#£*£tb ^©IBIS^- # ©MM^fr £iS 2 5 Igff 
Mfi£#£$J£U BtffB^l C0^5^m^hmffam2cD^5^M^h^^ 
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& e> n s m^-* - # ossify e> gg 5 isi«#c# & Msg -r #m *mz.r~ 

[0 0 5 8] 
[0 0 5 9] 

(tffBl 8) f&iB&5itf§8&j*3Hc3St5v*T9>f h mWm$& Z^®.* 

fSAfc, tfta i 4 Km 1 7 ©-(pfti^ i -DKmm^mMmmn^mw:. 

(#IB1 9) ISflSM^Sr^ffi-tS^ffi^M^y tfffll 4 7*r 

118 cofatifr 1 ^{cSB*(Z)^fB^S^iS*o 

(#fB2 0) ItfSBNLT S#\ 5%<DmmmmftVWfetitlZ>, #WB137^ 

1 9 ©Mti^ i -DtzmmcD&nmmn&mwio 

[0 0 6 0] 

[#P£<Z>$jl£] 

^ /\° 9 - y t. M- t. £ X. £ £ T'M R mSm^L 

h : SMRlHlB& (WPC:Write Precompensation Circuit) ©&j8-ft# ^©M^lt ^fs 

fSt?^s^? Bf|gi:«sSo f ©WPCSMiciiNLTS &3¥ffj5*;T?#f-£-t&* 

#U*.tfTribitA* -> N L T S , 2 T71# - > N L T S "eteVabtf 1 IC 
[0 0 6 1] 
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IS^ft^iN L T S «^ BriBl?&S. 
[01] 
[02] 
[03] 
[04] 

[05] 
[06] 

*iiiCJ:SiISf^i: LTTribitA^->5:«V>fc^(Z), 
MiCSCt5#lNLTS S/^ a. l/-J/a>|fflNLT S itHCM:HI 
[07] 

#hsie jc j: s ti^ff ^ ^ T2T7A° # - y & m v n t=.m^<D, mm^n^m^ 

[08] 

#^0£JC J: LTHTS (0/W NLTS) |g7£&M£te 
MiCfeWS^tNLTS ^ U-i/3>|0NLTSftII5«?:^tT^S 

o 

[09] 

(A) it, 1 try bfutf)iiaiEai-T r -#{Cj;£NLTS£:0%~3 o%£-?M: 
£i±£££(Z) 5^^|M^{CJ:-5N LT S ^^"T »j, (B) tt. 
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(A) ICfcV^T, fcfy MtrCtSfia^-^JCfcSNLT SS:0%lC@ 

[010] 

(A) it, 1 tf y himCDmnBWr-Zlz. iSN L T S £ 0%~3 0%*-egtft 
5 i: ^ © 5 ^^11^^ i § N L T S Ig^* «J , (B) tt, 
(A) JC&V^, -etl-ftl 1 \f.V Ma©trff3^T i -^(C c t^N LT S £ 0%iC© 
5 7&^|«&fC<fc£N LT Sfg^l:^t01?fe-5. 0"TS>5. 

(A) 1 Mtf(Z)BtffH^T t -^JC e fc§NLTS$:0%~3 0%*T?^fb 
3-tirfei:^©5^lllfiH^e6JCj:SNLTS«ff^j|g*5:^'r0-e&»;, (B) li, 
(A) ^tl^tll hia<Z>iafH£S^-#&CJ:£NLTS£0%&C® 

^ L £ £ £ <D 5 r^^MM^fC «fc -5 N L T S W^MJH &*Vf0T? & -5 . 
[01 2] 

(A) ii, 1 \Zy hUfOtSIBii^— *lC«fcSN LT S £ 0 %~ 3 
Si±feil^<Z)5^^M^tCj:§NLTSmf^M*&^ , r01?&U, (B) li, 
(A) icfcv^T, -eix^ti l Ylv hm(DmmU?~$lc£Z>N L T S £ 0 %fC@ 

[f^CDM] 

i , ioo — xzmm. 

3 -^^y K 
5 — /\y K I C 

6, i6 -M»iaK& 

7 -x>3-df 

8, i 8 -fa^ffiiEtai^ 

9 ••• AGCES& 

i o-fg^mmi^ 

1 1 -t-'h-^ 
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2 0-A°#->3§£®|& 

3 0-IW 
3 1 — t/y h 
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[09] 



5 &;§!!>#>£(Z>=> s =l u - zj a y&m: 

Dibit (Original) i^tl&TO 
(A)mlbit NLTS-OW NLTS=0% 





4.0 
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-^Afe 1 bit N L T S (96) 
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5 10 1B 
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1 0] 



010 



TrlbltP^litt^ 
(A) U&bit NLTS-OW NLTS=0% 




— 0- 


-Asym=-20% 


— ■— 


-Asym=>-10% 


— X- 
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-Asym=10% 


— o- 


-Asym = 20% 
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[011] 



011 



5 JWgtfii&iiCDL'Hn \j-U^J\V. 
2T (SStt) 



(A) G&blt NLTS-OW NILTS = 0% 




— a- 
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— ■- 
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-10% 


X- 
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— □- 
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--O- 


-Asym = 
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G 15 
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[01 2] 



S1 12 5&m&&G)zj5.al>-zJa^mi& 
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